thinking on your feet case introduction: linda Linda is a healthy, 25-year-old married woman living in the city of Toronto who presents with questions about human immunodeficiency virus (HIV) prevention. Linda and her husband met on an online dating forum in 2011 and married each other one year later while they were both seronegative. She describes her and her husband as having an "open" marriage and have had 2 and 5 extramarital partners, respectively. In 2014, Linda's husband was incidentally diagnosed with HIV infection after donating blood at a clinic, and Linda received testing shortly thereafter which came back negative for HIV. His viral load had reached 20 000 copies/mL and he immediately began highly active antiretroviral therapy (HAART). His infection has stabilized with undetectable viral loads and a CD4 + T-helper cell count of 1000 cells/μL; however, the risk of transmission has created damaging tensions within their marriage. Prior to his diagnosis Linda reports condom usage of less than 50% for both herself and her husband; however, the anxiety and fear of infection has prompted usage of over 90%. Linda wants to be at ease in her sexual endeavours but is motivated to remain uninfected so she can be healthy to take care of her husband. She read about a new drug on Twitter that can prevent HIV infection in non-infected people and requests your counsel on it. She has an unremarkable history with respect to sexually transmitted infections (STIs), drug use, smoking and hepatitis, and has had no recent symptoms of fever, malaise, or sore throat.
hiv and screening
HIV is a blood-borne, sexually-transmissible retrovirus that targets the immune system by depleting CD4 + T-helper cells, inverting the CD4/CD8 T-cell ratio, and enabling susceptibility of the host to opportunistic infections. 1, 2 The progression of HIV infection can be divided into 3 stages beginning with an acute retroviral syndrome in the first 2 weeks post-infection, followed by a clinically latent, asymptomatic phase, and finally a severely immunocompromised phase termed acquired immune deficiency syndrome (AIDS), characterized by opportunistic infection and significant mortality. 1, 2 Transmission of HIV occurs from contact between specific body fluids of infected individuals and vulnerable surfaces of HIV-negative persons, namely mucosal membranes including the lining of the mouth, anus, reproductive system, and urogenital tract. 3, 4 Persons at high risk therefore include injection drug users and their sex partners, persons who exchange sex for money or drugs, sex partners of HIV-infected persons, men who have sex with men (MSM), and persons who have unprotected sex and a large number of sexual partners. 4 Linda's history of a long-term HIV-positive primary sexual partner and non-monogamy therefore elevates her risk of infection. It would also be prudent to take a detailed medical history for any signs of acute retroviral syndrome (fever, headache, malaise, sore throat, lymphadenopathy, and skin rash) or HIV wasting syndrome (chronic diarrhea and weight loss with unidentified cause) as this will inform her clinical staging, urgency of HIV testing, and the type of test required. 2, 4 This initial consultation provides an opportunity for her physician to advise of the importance of periodic testing and offer prevention counseling.
pharmacological prevention
The Public Health Agency of Canada has estimated a prevalence of over 75 000 HIV-positive individuals living in Canada, with an incidence plateauing at just over 2000 new cases per year. 5 An estimated 25% of these individuals are unaware of their HIV status, and this number climbs to 33% in Ontario. 5 Given the need for additional strategies to further prevent HIV infection, particularly amongst high risk populations, Health Canada recently gave Gilead Sciences Canada approval for the use of Truvada® (TDF-FTC) as Pre-exposure Prophylaxis (PrEP) in February 2016. 6 PrEP is a fixed dose combination of tenofovir disoproxil fumarate (300 mg) and emticitabine (200 mg, TDF-FTC), both of which are nucleoside reverse transcriptase inhibitors that prevent viral replication by interrupting HIV-DNA synthesis. 7 PrEP has shown dramatic protective effects in HIV-negative high risk groups including nonmonogamous MSM, HIV-discordant couples and injection drug users. [8] [9] [10] [11] [12] [13] The results of clinical trials for serodiscordant heterosexual couples are summarized in Table 1 as they pertain to Linda's scenario. These studies reveal the critical contribution of adherence to the preventive outcomes of PrEP against HIV infection. The relative risk reduction conferred by PrEP in the Partners PrEP study increased to 90% when the authors performed a subgroup analysis on individuals with detectable drug levels. 10 Furthermore, both the FEM-PrEP and VOICE trials were unable to demonstrate clinical efficacy of PrEP largely due to non-adherence rates that far exceeded 50% of participants in both trials. 12, 13 Notably, it was found that drug-resistant strains were most prevalent amongst seroconverters who were acutely infected with HIV at baseline or suboptimally adhered to treatment. 12, 13 14 Nevertheless, the same trial conveyed that a quarter of patients who seroconverted were infected by external partners, obviating the fact that Linda's extra-marital encounters elevate her risk for infection. This becomes unsurprising when taking into account the low rates of consistent condom use and the fact that nearly a quarter of HIV-positive Canadians are undiagnosed. 5 Furthermore, if her husband's HIV infection is not monitored, her risk of infection becomes 8 times that of women with partners of unknown status according to a recent cohort study (HPTN 064). 15 Linda's clinician must therefore feel comfortable asking about factors that influence the appropriateness of PrEP. This includes asking about risky sexual behaviours and the use of substances that could influence these behaviours, hepatic or renal health, or medication adherence. According to the Center for Disease Control and Prevention, PrEP is clinically indicated in heterosexual men and women who are at high risk of HIV infection, which includes those having an HIV-positive sexual partner and a history of inconsistent condom use, both of which have been identified in Linda's history. 16 
informed decision making
PrEP conveys both challenges and opportunities that Linda's physician should aid in elucidating and aligning with her wishes and values. There is an increasing concern that the seemingly flawless protection incurred by PrEP will prompt individuals to participate in riskier sexual behaviour that may blunt its protective effects. 17 Several studies have explored sexual risk compensation when individuals use oral PrEP and have found no clinically significant change in the frequency of sexually risky behaviours or STIs. [18] [19] [20] Furthermore, this concern is founded on the assumption that condom use is highly prevalent within serodiscordant couples and therefore a significant reduction would have substantial impact. The evidence, although limited, suggests that condom use is not common, with only 10% to 30% of serodiscordant couples in the United States (US) reporting consistent condom use. 21 That being said, the level of protection imparted by proper, consistent condom use is comparable (85% to 95% risk reduction) to that of PrEP. Considering patients may often become non-adherent or unable to afford PrEP, and that PrEP doesn't protect against other STIs, condoms are a necessary component of any comprehensive HIV prevention toolkit. 22, 23 PrEP also comes with an annual cost of $12 000 USD to $15 000 USD that patients must pay out of pocket or through private insurance while provincial policy makers negotiate the terms for coverage of PrEP. 6, 24 To that end, patients must consider if the cost of PrEP and its associated side effects are worth absorbing. 
clinical monitoring and counseling
Once PrEP has been initiated, patients are recommended for initial follow-up after 1 month for side effect monitoring and every 3 months thereafter for repeat HIV testing, pregnancy testing, assessing side effects and signs of acute infection, adherence, HIV acquisition risk behaviours, and for reinforcing risk-reducing behaviours. 16 The physician should also monitor eCrCl every 6 months to ensure it remains ≥60 mL/min and re-evaluate the need to continue PrEP if their patient's risk category has changed. 16 HIV treatment regimens containing TDF have documented decreases in renal function leading to occasional cases of acute renal failure. 16, 17, 24 It is also necessary to test for HBV infection prior to initiating therapy as TDF and FTC have known activity against HBV and should an infected patient discontinue PrEP, their liver function needs to be closely monitored. 16 Linda's success will largely depend on the adherence of her and her husband to their treatment regimens and willingness to address their risk factors. Side effects are a common cause of non-adherence and clinicians are responsible for informing patients and developing a plan for managing adverse effects. Fortunately for Linda, PrEP has proven to be very well-tolerated and although she currently is in a high exposure risk category, the success garnered from PrEP can promote positive reinforcing behaviors. 25 Couples have felt PrEP helped them cope with their serodiscordance and met their fertility needs. 25 Remaining HIV-negative during regular checkups also yielded motivation to continue adherence to PrEP and instilled confidence in the advice of their physician and ancillary services. 
